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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic 
memory device capable of efficiently using a much 
stronger magnetic field, and executing stable writing and 
a magnetic resistance effect element mounted on the 
magnetic memory device, and to provide a method for 
easily manufacturing the magnetic memory device. 
SOLUTION: This magnetic memory device is provided 
with a laminate constituted of a magnetosensitive layer 
whose magnetizing direction is changed due to an 
external magnetic field, so that currents can run to a 
direction vertical to the laminated surface and a circular 
magnetic layer arranged on one surface side of the 

laminate with its direction along the laminated surface as >| j£ 

an axial direction, and constituted so as to be put *S&9 
through by a plurality of wires. Thus, a closed magnetic 
path can be formed by making currents run through the 
plurality of wires, and the inversion of magnetization in 
the magnetosensitive layer can be much more efficiently 
executed. 
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(1) <DXi fc5elt3*i*o 
[0 0 6 0] 

(MRJfc) =dR/R (1) 

[0 0 6 1] 

ii-e, TdRJ^\ 7 k" > A ! i tTfl. 4 1^ t J: wising 
■C*«3, TRJ ^e>^S^i:5ffi^Si^l3ltSl^fT$l,o 
[0 0 6 2] 

hV**mffifc#**«SE4t (JGIT\ h>*oW£#tR t £v>}<> ) h>*M'J7« 

3 0!>ttJ*THStl <##-*-*<, h>*Jl/»#tR ttt^ ffi*JEfitt-eWt, * (2) KTjkLtcX 

[0 0 6 3] 

Rtocexp (2 * T ) , * = (8 tt 2 m* ( ^ - E f ) 0 " 5 I /h (2) 

[0 0 6 4] 

iit, r#j rjfis 3, rm* j ttw^o^fj*, rE f j f±7^;v^^^;v^ 

j*J&*t*H*fc*!>fc»dU h >^;w»SlR t it. 10kn- (/<m) 2 WT> 3 £ 

/uattftR t **il1-* h^^^'J7l3©W*TSr2nmfilT, 3 <b£$ff * L 

<ttl. 5nmITitSiH 5 IH^ 
[0 0 6 5] 

hv*M';7*30»*T*JKt4:i:i:J: >9 > h > * frlStfLR t Srffi«i"*it*« 

t^*-7?t% n i m&m 2 & x zmv&i&m mmm) 4 twm&wmwwaK&m-t 
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[0 0 6 6 ] 

07 (A) UTMRff2 0 (4. L, ^ 1 at£S 2 <D&mt)<r> 

M£ LV^o *#^^H> l£liKrt£Jf 2 </)««&# (i> (50/40 X 1 0 3 A/mi t> 
t7i s Mi L< , #fc ( 1 0 0/4 O x 1 0 3 A/mM±ti.4iH s Ii LV^ 

f^W^^»t^05rl»it-rs it^'T'Ho *M«14S2li, 5 nmtf))¥#-<7)=r/* 

;H^M (CoFe) frbK&o tiLK. Iftca^I 1 (Co) n^jVfS^ 
(C o P t ) , -yfrJi'tk^'in' (N i F e C o ) m*m HSB14S 2 tcJgffl-TS £ 

t*Wffi-C**o fcl«14S2 j3j:tf»R«13:S (««») 4<7)«^»*H, £ 

[0 0 6 7] 

Sjt#t«14S (MS) 4 14, t&e? Hft5d8J:O t »&7- FS6i:^ltS¥Wl 0 

KJ£|ELTi3*K iO^SS^l 0**it*m*^J:oTIRt»t«tt»4l*3aSHa«E«** < 
4f4i?f:«)S^*iTV>* 0 £com#cfi8t£S4 (4. If $&£fSm-T& lefts "C* ») > ±IE 
«aE«#UJ:o-C«l3R«BfttS4 0fflrfl:^lfll3& , K*s**L^ «#^)|B**** **l*o m^ffit* 
j§4 J4, - y f fr§k&&: (N i F e) ^<b£ *K TMR|?2 0 CD— fc-fSS 

aS t LT©»fl'»c*»t*MflB*rtI«>ff*3& , 2 0 nm-e*^»o $ h fc^t£«B1£S 4 O^B 
#J4> (50/4ir)X10 3 A/mm± (1 0 0/40 X10 3 A/m^TOlEH-C 
*«J, ^ 1 «14S 2 J: *9 4>/h$ < <fc 9 H«J*S*tTV>4i ttmi LV>„ ( 

5 0/4 *r) x 1 0 s A/m*t^<0^«B±l-efi> *bttB13:« 4 H*tta«<k^lfi]* , ^SS« 

aiff^i^fifi^^^^^t^^^^^^ 0 doo/40 x 

10 s A/ra^MxS J: 9 &flUE&£-CJ4, »&**<»!>J#*fcteH'r&»!lfcfc * ^ TMR 
^2 0 &fo<D y S1k&!kCXL£ 1 Bri6ift***a^e>-c*2»o M&5 45* 

tf#&7- KjR6MJ:*m3IE»ilt*5il««ift»4U^+?*4fc«e>K:, *R«M4»4«>j8 
Wii^lV^fff U>. ^#69^14. 2 0 0 0W±-eafe«9 . <fc <9 #2 L < J4 6 0 

o o tJLJi-e*^o 

[0 0 6 8] 

m&Vv h&SisXVmiLy- 14. n-f*H>, lOnraScf^ (T i ) 1 

0nmllOl^f^> (T i N) t 5 0 0 nml^T^^^A (A 1 ) fc^JRHWS? 

JO^jk?- KM 6 J4, fnJxJf, r;P5-^A (A 1 ) „ ffi (C u) to *TI 9 ~s 7 *t V 
(W) < t 4> lttj&>t>fc* J: ^-L^fii^o 

[0 0 6 9] 

[0 0 7 0] 

£1% 0 2 43.1:^127 (B) , (C) ^#1LT, 1E«-fe;H fcfctf *#&ttffcfcov»T 
gi^-rao 87 (B) , (C) (4, H4*J:a f ia6^^Lfcia«-fe^lO. A-A^D»f^ 

[0 0 7 1 ] 

127 (B) , (C) \±, |2t«-bJV 1 *»i!1-*Snl<:JpfTJfl:#fctry 43<l:0 5 ^& , 7 
A<??iRffi^»J£i-*o 13 7 (B) (4. «fflfcMfc#|qIK#1&a*&*'N|fi]a>o , T (Y^|S) 

^) »ii«iiE*««E*t*»'&*^L, m«attS4^>rtfflj*i*»i'ia'5^iRi^»**if* 1 ife* 

LTV>4, -75, H7 (C) f4. mmKBUttfaK&frh^lft^fafrvX ( — Y^lfiQ — 
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(b) ©«i*otui*, in 7 (O ^i^itunn. --^ 

* § tfcx. *4fT to *l& v> X 9 & 0 -C ^ * o 
[0 0 7 2] 

&lK, III 1 J3«fc 0*113 *#ILT, «j***»j7V<>f ttWttffcfcov»TttW-r 

<7)fcT y hfa- Km 7 1Y<?)H^1 OT^i^StU tt(S-f*ffiJJr<atf y Hft«^>f ? 
^7 3**ig»S*L*« higll^'fff 7 3 liiimtt® i: *K WLm*y 

h&l 3 (cKaJ«** f *it> lem-feJV 1 0 <^fl»rEw«fi*«#x.?>*L*o 

|^«ftH»2 W«ftiW»iai&SS5 8 fc*»**T KV*7 , 3-^leIfc5 8ACJ: V). tt»<^7 
_ KUl 7 1 XO? ^<?) 1 o*«»R*it, fchSi-SMfrOV- KmS^-f ?*-7 

4*«ffi»$tLio ij?$iifc7- KmaK^w 7f7 4 i*»m**S8 £ * aw7-Km 

o Lfc^oT, 7K^7'3-^HIl5 6A*J:0 r 7F^7'3-^H»5 8Ai:J:oT 
[0 0 7 3] 

fc<7)t\ #&tfy hm 5£<fc tfS&V- Km 6 08L*Ki«iKSr*"r £k K«t otfflCfcffi 

TMR*?2 0Clttttti (^«®) 4 i:ilt^BftSS5: 

, ^ S-fiM t S ^ t * S -C I ^ « >m 5 fc»^T7- Km 6 k*« 

? h m 5 * «k - Km 6 itt:J:o TSM*«14» OftB*) 4 

[0 0 7 4 ] 

[0 0 7 5] 

^i^i^l^^'J r^M;*Og£i£#&ii> *fe«aBl7 B?>±K±§&#&7- Km 6 
<fc3*ifc*6»R7C<0±K»&e? hj»5«-«*t4l8t, >m5£v* 

[0 0 7 6] 

12 8 LHI2 3 ^#ILT> * 'J T^-f *<?) 9 IStl-trJH ?)?&}£:£ 

gi;ov>-C, »*BHSKW-t"4o S8 (A) *v*LB2 3 (A) 14, BUfc3*LfcA 

-A^J»fm^f&o^Wrmfll)^«:mt. 128 (B) fcv>LB2 3 (B) fi. H4^zpLfcB 
- BMmKi&^ »r®fit)&£ g-To 
[0 0 7 7] 
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ff N H8t:*UJ: fVa^ (Si) 1 1 *ffl*U £<0&«1 1 

<9±fc, f"^^ (T i ) > ^bf-^> (T i N) &ZXfT)V5.~?A (A 1 ) *JHU* * 

-> 3 1 £M;-t&o i«)Vy*7 h/t^- V 3 1 i: U Wxtf, Ifitt^M, 

■CHttft*-)* (BC1, ) 5tr^*fflv»TaRW^KJ6ttW (RIE; R 

eactive IonEtching) £fr?o £*U* J: *) > i9l^UcJ:^ fc, jft 
S£3&UtoTS&#& , 7~ K*&6 B^JftStiio i^>*B^ XMUf&ofcte^ 00*. 1*7 
0 0 nmtf£& £ 7 \^ : fc$ l -f& Q 
[0 0 7 8] 

mi OK^LtiX^K, «x.lfTE0S (jESKH J-f^ ; Si (0C 2 H s ) 4 
)£JBv>T. CVD (Chemical Vapor Deposition) ^ffiMJ: 
•J^WJ:^, fllx.fi\ BWfcWav (SiO,) <§M»JR 7 A ZMffc-T & 

o i<7?<7)*.. tfflxJfCMP (Chemical Mechanical Polishi 
n g) £«KJ: ^ *6*IR7 A<Dgifi <0¥fi*fc 
[0 0 7 9 ] 

£<7>c7>*>. Ill 1 1 fc*L"*: J:-? fc, ¥fflfc3ftfc*6*K7 A*5.h<ZU Mft 5 * J: 

K» 1 2 fc/&S&8MfcB1£Jg 4Bfc *JKfcJ&J*-r*o J&g&aMfc«14* 4 B*> s , 

i w«3R«tt»»*J jmwi-p**o t-r, mmm7 

A<D±fc> fimWKXoX*** (T i ) > T i Nfc <fc tTT^ 5 -*7 A (A l ) 

, £#£«7 «fc 7 fcl'v* h*ifc*U iS^f^^l^Tl/^f^-^ (H*** 
T) fc^J&^&o i<Ol/y^ h/**->£f!)JBLT> R I E^kS^^r^TV^ ±fa<7)#®fll 
>-^-r^i t lei >K itB7- Kj»1 2*3^JSfci-4o i^T7^ 
ffl^TUy^h/^-> (H^-^r) Sr^B£b> fl)x.tf, fttttt (FeS0 4 ) &£V*m 
(N i S0 4 ) <?)«&olii:gSU> ifcfc J: ») - * $r (K 

^Jfc ;Ni :Fe = 8 0 : 2 0) 5^£>£&#>o §|R (83^*1*) *W*$L-f2>o Z.<D<F>*>, 

&<o%m m^-f) *^^^->^i-*tfci-J:^. j&ra*fr»'i4e4B£^fi8;-rjg>o 

[0 0 8 0] 

^7- FUl 2 * «t CfjSSPJil^ai** 4 B*?§*JftLfcO*, 012 (A) , (B) fc* 
Lfc*?^ TE0S£ffiV>, C VD^m^«t B ^I^Iot^L, CM 

PigilKJ: *fi»R7BO^afWfi'fl:**i*^o 3£>K. ±a5t&7-K«l6Ufc 
TSP^ 1 ?- K*&6 B t t«*tiftft«5^7*-/l'7 H*B*1"* (012 (B)#BS 
) o ilfti»lR7 B<7>±IC l/y*^ Mfe**^TV», «ilf i ft^fyAKiH*^ 

W?*-y*3£jfcLfc<&£, Etjfc1£2f * £ LTC t F. *Jflv*fcR I Eia fcfr*-;v 

[0 0 8 1 ] 

$cV>T> LTS (Long Throw Sputtering) ^it#£fflV">T, tf T 
*-^7Ht:«ljttf, (A 1 ) ^<&M*m*ffl*&tr£i:KJ:»J, H13 

(B) C*Lfci 7 KJBM««S 1 7 £BJ&i-£o i«0»M»«» 1 7 li, ±£B§&'7- 
K#6 UfcTSB*&7- K»6 Bt^S^W^tiJ:^ t»So SR^Kl 1 7 
£#fi£b7t<7>*^ ^liHTS^f*ffl^> HI 13 (A) , (B) KT^LtzXoK^mK 
lot, flx. (T i ) > SMfc-f-^.V (T i N) fcJtfT^-^A (A 1 ) 

[0 0 8 2] 

•f) fc^lftLfcO-^ Z-fli*? X ? k LTfDfflL, R I E«fcS*?T7 iiK* 

Ml 6U^7-->m, i?t4 i fc-C> 12 1 4 (A) , (B) KzFLfc «fc 9 
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[0 0 8 3] 

±»ta7-K»6U4r»*Lfc^, B915 (A) . (B) t*LfcJ^ tTEOSt 
fflv^ C VDSfl^ <3*§i&M7 C^®CEo«L, CMPiil^^ *§«7 

x> y ( T i ) % T i NisitfT^ (A 1 ) &XK£jARL* $>*fc»£kf7 

[0 0 8 4] 

£©l/-^h/^->32*^iriUiflII8U WAtf, R&HklfX t LTBC l 3 
[0 0 8 5] 

HI 1 7 (A) , (B) 11* Lfc J: 5 fc, £<7)#&fcTy MR 5 £ LT, 

«E#«lfcjBfJi*flt 1 9 ZJ&Jfc-r&o MtitmKlt, RJ&lfetf^i: UTC 4 F. SrJB</>fcRI 
E *3 J: CM * > 5 y > ?K X *) > e ? h « 5 J: o T«» 3 iVTv* i/* ^<7>^H 

[0 0 8 6] 
[0 0 8 7] 

tjilf? h%L5 8£Vm&V- K*l6 0¥ff»45*l 0K*J»t 1 9 £«Lfc<7) 

HI 18 (A) , (B) KirLfcJ: 3 i^M** 1 9 <offl9BS^ «fcO f Jiffi£«? J: 
•BnJx.jfS i 0 2 *fcfc.feiie»R7D*»J*-*-4* :JM*KJKIdU iS^r?^fi:i 

^ h/^-^3 3 fc^&LfcO-fc, TEO S ^ffl^TCVD^If^J: »>£tBfc*ft»R7 
[0 0 8 8] 

}fcv>-C% *6iieiR7 D<D«ifi;iaJ:0 f ±li*2m«ji::«H i*KJ6ff»*fc*14»4BKaM&-r 
* J: $ H±aHft««14JB 4 U * j&rt"*- 4 J&B&lt^at4® 4 B & «fc tfigBSHfc 

iko i <Dm®.mnm$t>fr] fc*tis-r 19 > s <b 4 b 

[0 0 8 9 ] 

^fttticii, B19 (A), (B) K^Lfc <fc 0 V*J * Yrtf-V 3 3 & 'J 7 
KJ: i?l!fc*Lrt:tf5-fc, i &*:r ? /<*KJ: *> . A-A^Hf&o/c^^fBHisv^T^^ < t 
7 D < b - y 3 4 S>Mt4, ZhK, Wx.&* 

? >^j6it*fliv^ ci<7> v->*^ 3 4 £*uffi L-cH6aaiM*an4iB4 b tra 

(«*.I*N i F e) tf»fc*4JtfiBiMfctttt:» 4 U^Mt^o 
[0 0 9 0] 
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*v»T, H12 0 (A) , (B) icjjSLfcJ: } fc, h/t^-VS 4*'J7 >*7KJ: 

[0 0 9 1 ] 

HI 2 1 (A) , (B) fcjjSLfcJ: ?Ki, CVD*l*PJ:*)«lWl7EttSH: 
loTl^Lfc^, CMP Hf f i: i 7 E I® ^ ^ 
Sfc&K. ±ffSRtt«14JB4 U^>±iB4r«m$*, ?f>i:±^Wf^4 U«:i^ll 

[0 0 9 2] 

SMc. 122 2 (A) , (B) fc*LfcJ:?fc. ±SPS|H*«M4» 4 UO_kfc, TMRf^ 

Clot, 7^3-7 A (A 1 ) m* : &f&~t2>o itf)7JH-9^i$:^tMtSit 
tb >*;w*'J 7^ 3 *ci/>"C\ fl)x.tf C o F ei^^ii^ HfBte« 2 Sr^t 

0Oj|«Tti. 19 2 2 (A) . (B) -eii^ WnfrffcOfcfc, TMR|^2 0 

[0 0 9 3] 

TMRf^2 0^L^^:^^ TEOSSrfflv^ C V DgfiK «t *)&1&m7 F Sr:£MK 
[0 0 9 4] 

fiC, |H2 3 (A) , (B) KxkLtzZiK, Httie^Sl 3 4 o =MW«Jfc 

lis f-^ > (T i ) > > (T i N) £ <fc tfTA'S -7 A (A 1 ) *m\^~?7* V 

v^hr*?-^ (H^*1*) iol/v^ f/^-'/^vx^ t LTfailifR I 

e-; Ml 3rt s MS*lS 0 
[0 0 9 5] 

ZL<D<n*>, #&7~ M6<7>#WS(§3fcfc*&7- M3ltbtt&4 l£^j£L. h 
^5W#M^*t:tEf7 M3lfflmffi4 2£WL. SW7-K*1 2<*>4HWB*fc8i 

iB7- Kift5imm*i4 3 u s M^ume^ mi 3^M«i:ltney msi 
aimM4 4 ^Mt^o 

[0 0 9 6 ] 
[0 0 9 7] 

£<7)£>*>> ££>K, XAy^f^CVDlffCi <9 S i 0 2 tfctfA 1 , 0 3 
&S*^J*i-*Xig*:. ^^>«KJK*BfJgLT#5im«fll4 1-4 4*lJtl?^l8i: 

[0 0 9 8] 

aB^fttaiiA'-cj, TMRf?2o«iiti 4 n^Jt^^'fk^s: 

[0 0 9 9] 

SibK, ^ J: H.«r. #a^y M5 isXXfm&V- K»16* j n »KiB14» 4 

SrR<H«^*3^-CSVMc^T^i 0 & : &$.'i~2> £ 7 K l,tz<D~£s M5S3J: 
tf#&7- m6i:II«-ItuH:J:oTi«ttl 4 fc£U*^Jfc»#* 
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[0100] 
[0101] 

^cH, 02 4 (A) ~ (C) MIT, *^<?)ll 2 ©*«i?)i!S^i^^ * 'J ^-f 

[0102] ^ 
02 4 (A) (i. ^loiiol^^^'J 7*/ < ?>f^^i3tt&IBD8t-b^l^irffifll^ J Sr^ 
-TfcO-C&^K @7 (A) fcttJ5&LTv»*o H2 4 (A) Tl±, 07 (A) H^L^ffi^; 

[0103] 
[0 10 4] 

XiE^l^&^Bt^a^^VT^M TMR|?2 0 fc*S»t*5M*«19:»4«> 

R^2 1 *ffitLZ> X 7 KVfzi><DT-&2> 0 
[0105] 

o) , DA'jl/h^i (CoFe) , a/^hfi^ (CoPt) * * VMi - ^ ^<fc 
a^jPf^ (N i F e C o) :d*<b&&o 
[0106] 

SUtfoSSte© 4 t ttflHfcfcSfcltii* CJ: *K #2fiS1£® 8 t * »t * «-fk*W * J: »?^5e^ 

mnm4&®mmtLTi>mmTz>m&£*)i>frz<^ m*.\*. (50/4*) xio s 

A /m5tciii& £: f & i t * f nr^"C* * o 
[0107] 

JRv»T, 124 (B) , (C) ttlLT, **i^)iiOl8^^ * U t^M * Ktetf £ 

*&t&flsfcOV*TSMB-*-*o 024 (B) , (C) li, 13 4 H^L^iem-feJV 1 <V> A- 

[0 10 8] 

024 (b) , (c) f±, iat§t-t;n *aa-r*s^icsFfrflr»atr^ hi&sJsj:^*^ 

14Jl4^I*I^*^ftll*5^lRl^5l^a^ s ^L-C\/^o dO^ti. #2«i4»8Ki3 

02 4 (C) »i, ttffifcMfc^lRU-H^&^W^lRl^oT (~Y*lRl^) #a«aE*«3IE 
*i«*-fr**L, SR««14J14<^rtai*Btl«*ti-|il>9*lRl^aatt«***»^L"CV>4 0 
* > US 2 ttt&B 8i:fe *t & «<fc:&l«Qa f SiM£«t£» 4 OSgrtfc* ft fci&o fc £ D > 
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#wifcm*a , ifc*i*^ &2ai£® s^ffiik^iRms^u o$fciii*9a«i-*o w*. 

tf, 02 4 (B) O^^OtLfci^, 02 4 (C) O^S* 1 t LtMtS 0 it 
itm 2 83El£Ji 8 <7)«sHb?5ft \tSM^"f. T- 9 <7)#£ ^xJ^Tfrftft v> i ? H 
[0 10 9] 

t^T^Lfc^JUKJ: *±»WRai^ 4 U*»*LfcO*, :<7)i«l814i4U<7) 

#£J:*K TMR|^2 1 Sr^j*i-4«*J^^IH*4Wd * 9 K> ITOCWvXh^ 

& (Co F e) ii^^Si2ffittl8 fc, 7JV^">A (A 1) « i: *JKfcJ&JfcT £>o >fc 

Ji3£#£o S ^gS^KJ: V), fajxJfC o F egi^isillti 

Tf*?y?)\/ (Ta) *a*fc**#aift*JRfc3Blftl'fc I/^h/^->3 5*»* 

[0 110] 

tf&fltJ&Kfcnx-. h >*A"«'J TJf 3 fc»KaiS:«4 t<OM^*2«tMl8 *R»t4 J: 0 
[0 111] 

[ 3 <7) ^ jfe <50 01,1 ] 

[0 112] 

025 (A) ii, K^lfoWtM^m^*^ 1 ) xVM*K33*t&fe^-*r^<a»rWiJ££^"t- 

4)C7)-C^)l9x 0 7 (A) is J: J/0 2 4 (A) CMlSLTV^o 02 5 (A) X*\t, 0 7 ( 
A) J3<£t> f 02 4 (A) ^LfcWJftS^t^frW^m-oaJ^KJira-W^Sr-H-LT 

[0 113] 

ov^T, ±K, ±IE^li3«tO f ^2<D*i<ii<7)Bi°t^^i>^^o^Tl5lL^t> fl&O&IBli 
[0 114] 

±iE#i<0*»<^£lB<&««**y tmr^2 o fc*5ttawR«i*S4<& 

-£&«ffiJf SJ;3 fcfllJ* Lfc & <OX-& * 0 ±IE» 2 <o%m<r>^%(om^ t'Jf 
attJi4 fcl«IH*fc:R»t&*U ^2^14^8 ttttittf 4 fc*»«jW»CSaMS*LTV> 
[0 115] 

d*U^*j-Lx ^ifeo^i^^^^ t'J 7*4 Xit* 02 5 (A) £;gcL£J: 0 fc^ * <b 
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. Mx.tf> (Ru) (Cu) %t'K£ >9fi|fiK?*L*o 

[0 116] 

niH:^, 5|««14» 4 0««** J (50/40 x l 0 3 A/m*it$,oti 
M«*«&C4: < & *K Wx.lX, fife (Fe) > NiFe, CoFe, NiFeCo^^a 
(Co) 4¥KJ: ») aMftBtelS 4 t^Wt^li. 
[0 117] 

ItSft&o i2ffitl 8 lix (100/40 X 1 0 s A/mJ^T^ffiH-c^U 

, & 1 ttfttJS 2 J: »5 "b'h3 < £&<t 9 irfSJK^tLTv^i Lv* 0 

[0 118] 

tt^T, H2 5 (B) , (C) £#flftLT, *U f*-f *K£»t* 

»j2JHFffcfc^'C"Si | B-*-*o @2 5 (B) , (C) Ji> 04 H*LfcfB«"fe>H ?X A- 
A£J»fjBlfcJ3»t*»riS'C*oT, m-m^lP] ta^lP] tco^^Srgi-'b^T^So 
[0 119] 

(12 5 (B) , (O tfu |Et8c-fc;H S:MnB>C¥ff5:fji^7 MlSSsJrO**^ 

7-Kj&6K> av^cp-^^fFoicftiim^^tL^^^^-ro m2 5 (b) 

14Jg4<7)l*Ig|S*^ftlsI«9^|Rl^^a#75 s ^LTV^o #2 81&«8ICj3 

, 025 (C) fi> JMfcSEfc:frfafcJW*fc^lft^fi!:3*oT (-Y^IfiJ^) 

14 CtCSlIW^it. t<?)J: ^ tt&^f M5* itft^- F»6 TO— 
^lftlU««* t itt*t& «14JB 8 <0«rfb#ffiNiR<6 U 0 f fcJ± 1 *IE^i-^o fl^. 

is 2 5 (b) «>:RJB«ro fc Lfc»£\ E125 (c) ^i^iatasm, 

[0 12 0] 

Jt£, WT©l?^«tt«I)|9 *f AfcTMRf ?2 2W&*&Z%7 0 ,MW9fc 

£1), iVf-^A (Ru) 5&^4**«143ISt*« 9 t , 3^1>ft^ (CoFe) 
**&2ffiteJB8 fc, 7;V5-0A (A 1 ) St tlKie*t4o *V*-?, i<7)T;P^- 

*K WAtfC o F e \m&m2&£Xf9y 9 )V (T a) 

^*fcfc*«SjR*JKfc5&J*Ljfc<a*. Wv* 5£l£*-rSo i^tiii: 

[0121] 
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2«ttJB8C5»'fb^raA , aS*l*it*< * "9*5fei"*o tflfciJO*.. ±SE*Jftfc «fc *> * 

****** tfciofiiita^wi-iitjftwiBftd $m&mnm9K 

[0 12 2] 
[0 12 3] 

$*»©Bli:i3»t^TMRi?2 2 f4. fH2a't£l8 «t <9 fcftfltfj *#-*-*# 1 

«14JB2*«^.fc««*^l!t J:tf*t*«Jft"C**o itLUMt. H12 6 (A) K/^Lfc 
TMRl^ 2 2 Bit, X»Jte#^J: •j»l«14»2<7?tt-fb*iei*HSE-t*2SElft^'f T^a 
t «£ if *L*fl*it*S Ltv^. 
[0 12 4] 

TMRi?2 2Bli, |R«att»4(0«*^JB^*«tt*««9 k, »2I 
1£Ji8 h >-*;w^J Tit 3 k , ^ 1 It§ 2 ^3ate/l 1 5 fc*#LTV>* 0 * 
31141 1 5 ^It^tLT^i), lllttf 2t^TOfflCi , )ilBtti 
2«?«<k*lft*Hfei - *«t -5 MMBU a&v>*r:"fr& (PtMn) s -f'Jy 

^Av^**^^ (I rM n) , (FeMn) , - v >r )\>~? y ify (NiMn 

) * fcliJVf^f (RuMn) f<OS3lffiftWta ^ffiSESi-L*,, 

[0 12 5] 

132 6 (A) |cjj*Lfc2afc/<-f T^fiOWitt^-riTMR*^ 2 B<Ol§^4, & 3 «£ 

1 5i:J: t3ilIM2Offift^|n]5-$5EL'C0£T|?.^T, ffl HHi 2 
#* (50/4*) X10 S k/m^mt LTU^o 
[0 12 6] 

<<^2 <7)&i&m>> 

0 2 6 (B) tf, #^ifc<^il<aTMR|i^2 2 Ojgl^iS^T, ^ 1 2 i: h > * 

^V7l3i:OH^ Sfcfc, #N81£**©3 5fc*M»t**l 8 fc *»»*** 
fcTMRi^2 2C<7)«^t^<O^So 
[0 12 7] 

JM&fcfcli, TMRi?2 2Cli, 5R««14»4 0ffl|*^JB^^«14««»9 fc> *2S 

14JS8 h^*^n»3 m^m^mi 8 k, $m&mn.m3 5 k, mim&m 
2 t^tttv^, &4«i£i 1 8 #i*ai&*M 3 5 ^Ltiiffiti 2 tsai 

14*£<£*BJS£Lt:j3 •> > *lffiM2 2:#4ttte«l 8 fc<a&tt#|Sjfi£^KRWfcfc 
oTi^&o 3M&t£l 1 8 14, 011*. tf A fife (F e) , NiFe, C o F e, NiFeCo 
$tziixs*)VY (Co) ^K«fc *)M&**iZ>o 
[0 12 8] 

»»«"Cli, ±K«JftfcJ:*K flffiti 2 £*Mft1£* 1 8 fc»**»t 

KS-Mt & ^■CWUSi i: J: I. ^$ tt C < <£5e<ki-& k&K, # 2 «rt!fe» 8 ^<*> 

[0129] 

<<^3 <^>^W>> 

02 6 (C) 14, ±te^2<^I^J?>TMR3ry-2 2 COflUftKMx.* # 3 «14 

ill 5*K»t*J:d iatOT-e*5TMRf?2 2D^to ^#|$K14, TMRI 
^ 2 2 D 14, 9IMfi81&JI 4 <0«5&>t>JKK2M614#«» 9t, $2 m&S Sk, h > * >W<? 
•J 71 3 i: , ^ 4 attJl 18fc, «'tt^m® 3 5 k , mi 2 k, m 3 ai£Ji 1 5 
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[0 13 0] 

i5)TMR|?2 2D(7)i^ $3ttt£Bl 5 * «J # 1 2 Offi-fkfrfflfcScSeLT 

HSTT IS iat£Jf 2 </)<&&£ £ (50/4O X10 3 A/m*Ifct*it 

[0131] 
[^lifeM] 

[0 13 2] 

. H8ftv»UH2 3«r#flRLTfP«*KW-r*o 
[0 13 3] 

£ 1% MS K^LtzX i v'J 3> (Si) j&**>*3>*«1 1 £JB*U £*>2£«1 1 
<7)JiH. lOnmfOf^V (Ti) , 10nmiwMf^> (T i N) fc«fct/5 0 0 
nmlWTiV?^^^ (A 1 ) £JHK, ^ h n * U > ?*mW.% m^Tffim b 

. ^JfUll 6B^ML^o 0f5e<^Vv^ h^ifiCloTif Lfcff)^, 

* h/^- > 3 1 £-7** t U Kj£t*2r* t LX=mt**7% (BC 1 3 ) 2f*£ffl^ 
XM1R&}KKB'\±'( * y^.y^-yy (R I E ; R e a c t i v e Ion Etchin 

|£S*tfco £OS§-£n X*-|fiJHf&ofcW*«, 7 0 0 nmi:ft4J:^»)*Lfc. 
[0 13 4] 

^cic, b i o K^Lfc J: 9 k, teo s CE&mizgj^jv ;Si (OC 2 H 6 ) 4 ) 
v»T\CVD (Chemical Vapor Deposition) ^ItK «fc 

<t 9 8Mkv"J 3> (S i 0 2 ) ^e>**#fi»K7 ASrJ&JftUfco C: C 
MP (Chemical Mechanical Polishing) ^Sl-<t <9 „ iN§ 
^)H7 A<D&m<O s W&-ik*isZ.*otio £*>RK TSB»&7- Kit 6 B<7)±H^fife?^7t 
*&»)&7 A<7)J¥^ S . 5 0 0 nmi <t 9 lCjMJWft7 A^lfLfc, 
[0 13 5] 

icDO*,. 0 1 1 KjjkLtz X i fc, sFfflft**Lfc*8»]R7 A<7)_h<7>, t&e? h^5i3 <fc 

Ffil 2 fc/g»8M^«1ft»4Bfc**^01fcUfe o S-f. tt»R7A*>±fc. 

% hvy -3Xm.fr 1 0 nm<7)^-^> (Ti) , W-fr 1 0 nm©T 

i NisJ:^)?^ 0 0 nm<7)7JV5-^A (A 1 ) ^MU'EEI^L. Hi 

-ytf-r&ZkKJi V) , gttfJ7- KJRl 2 £5£jftLfc 0 i 
fflv>Tl/-^h^-v (®?F-£"f) ^ftt, FeS0 4 i3<fc l/N i S0 4 <7)&o£*t 
fcSW U itm-r^ c: t £ «fc V) - y n&t&& (fi^Jfc ;Ni : F e = 8 0 : 2 0 ) * h 
KZibiZm ^Mtfco £?><7>*>> £<£>«>o §Jg*/N-^-->^-r*i t 

JWKttttJMBW'f Xli. 1 1 0 0 nm (X^fil) X 3 5 0 nm (Y^lfll) t L^o 
[0 13 6] 

sew 7- mi 2^3 £&&$mmMkm4 b >?&jjfcLfc<z>^ mi 2 (a) . ( 

B) H^Lfci 7 K> TEOS*fflV>, C V Dill: J: •) M 7 B ^tiBtlo 

M 4 B±?>*&f&Jgl7 B^J?^li> 15 0nmtLfco S^K, _tgB#&7- Kl6UtT 
£B*&7- K»6 B t tr 7 7 HfcJfcBfcLfc (HI 1 2 (B) #M) 

o «»1R7 BO±i: hjft#«r^f i WLXTy'iK £ *) W7> 
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[0137] 

rgcV>T> LTS (Long Throw Sputtering) ^1i£ffl^"C> fcfT* 
-;V7 HKT^-^ (A 1 ) £iS#)&tf dfc <9> HI 13 (B) Kyjs LtzX 9 tc» 
M^^Jf 1 7*»*Lfc 0 i^^, ^li^ LTSif^fflK 013 (A) , (B) 
*LfcJ:^^iSi:IoT, lOnml^fr/ (Ti) , 1 0 n mm<omt^9 V (T 
i N) is <£ £^5 0 0 nmS©7JV? -^^ (A 1 ) frbt£2>&m&BWk1. 6 U£J2)ftLfc 

°[0 1 3 8] 

■f) £Bj£L- £it£^** t LTfOJBL, RJ&t£#*t UB C 1 3 
fcR I E*2tS£fH £ti:J:D4IIMIll 6 U -^Lfc. -HSC tT, 
H14 (A) , (B) I^Lfc i ^ t:±g|5f - FI6 U*«?Jl^o £<?>Ji2B#& 
7- KjR6 U<^X^(ftH-?&ofe*Hli7 0 0 nmt Ltz 0 
[0 13 9] 

±«&»&7- Kifc6U*^Jfcl,fc*>^ Hi 5 (A), (B) ^Ui^tTEOSSr- 
fflv^ CVDifi:J:^«7C*^ffii:IotML> CM P£*fc J: »K *ft»JR7 

1 0 nmH^)f ^> (Ti) , 10 nmll^T i N*5 £0*5 0 0 nmJ* 
OTJV5-^A (A 1 ) fclBfcjSJRU <D*>\zm&V? h^L5 t%Z>&mm5 A*»lfcU 
fco A<7)±lcVv^ h$-^L7tO*>> 13 16 (A) , (B) £tkL*: 

J: -5 i ft^fy^-tJ: V)S^fl«)^V->'^ 3 2 £BfifcLrt:<, 

[0 14 0] 

i«5V->7 h;<*->3 2£-7**i LTfUfflLx SlStt^ t LTBC 1 3 

ofc(B**7 0 0 nnKDS&fcfy MSi 5 #Bfifc S *l o 
[0141] 

Ml 7 (A) , (B) tcj^LTtJ: 0 t*^L5 £-7*^ t LT, IS 

S^«Hc^e«jtl 9*B«L^« RjEBtt^r^t UTC* F 8 SrfflWcR I 

7 C©tth #M»K7 B^-tO^tgW*^- K»6UM^»t*l»*^lft<7)-S5fc*»* 
-TiifctJ: ►J»e«jtl 9-*^tiELfc 0 
[0 14 2] 

MSI 5 feJ:0 ! *&7- Mft 6 <WfTSB43- 1 0 KJ3 1 9 £Bj£Lfceo 

*>> HI 18 (A) , (B) K^LfcJ: 7 1 9 <DMW& «t tf±® £«7 * 

S i O, H4S«»R7D*f*t4. ^ttKtt, i»^f A- 
Aj»lci&ofc«JWf®H*v»T^& < t 1 9 £Rk<«iJ*KS#I8Jfc V3>* 

-> 3 3 £?£Jl£L TE 0 S*fflwTCVDiffi:i »>£BB 7 D 

[0 14 3] 

^V>T% #fi»«7DO«lfi*J:a , ±li*»^«l^«? t*KJl«atti4 BKiSBr*- 
& <fc 1 K_t$mft&&m 4 u ^Bfi&i- iifcti <3> 4 B is J: tf_h«WRl* 

«14JB4U^?)4*8iitt«14JB4O0Bfc«r^TLfco SM£«B14S 4 I*. Y^i:!fiot3 

5 0 nm?)l?tl^ «&tr^ KlB^iOf&y- KH6*>¥fTSB#l 0<7>-S&£lfc 

*JHtf J: ? «fiSLfc<, 
[0 14 4] 

HI 9 (A), (B) K^Lfc* 9 K> uy7h^-'/33t'J7h*7 
K«fc «9Rfc*L*:?>*>. i^f y^f »?> A-AjRfcf&ojfc!S0l»ffifc;j3V>T^*< fc 
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(NiFe) tf>£££±$&STO8rt4g4 U*»*Lfc 0 
[0 14 5] 

*v>-e. @20 (A) , (B) fcjjSLfcJdfc, l/^h;^-'/3 4t'J7H-7tJ: 
[0 14 6] 

B2 1 (A) , (B) i:*LfcJ:?^ TEOS*fflK CVDSfi:<t^)» 
Jg7 EitBKloTftfLfcJ)*, CMP£11fcJ:4*ft»IR7 E m®<7>Wf^£*3 i fc^ 

[0 14 7] 

1212 2 (A) , (B) K^LtzXoK. ±#53M£ai£® 4 U^±K> TMRff- 

fco ^Si:IoT, ftJ^fiaK*/*? J: J¥*0. 7 nmWJVt-')^ 

(Ru) *e>4i*«ttmil9i, 5nmS©3^H«c^ (CoFe) 
2ffi&m St, 1 nm»07*5 (A 1 ) S *JKfc^JS Lfco iOT/US A 

Jl£> 13. 3 3 P z<DKtsTX-m.itzf^X^K X ») ft'ft&a&fTlr^ h^*M'J7fl 

3 £#fco S >?^5 nm?>C o Fei^^SUl fiB'l*feJB 2 0 nm?)£ r 
Mntf^fc £^3^1*1:^ 15t, J¥*5 nrrKDfy?^ (T a) * 

■f) fcBJlftLfcO"^ 1>*J* hs*9->*&3:-r2>ZbK£'3Xm2 6 (A) <?)TMRi 
^■2 2B^^7Lfc, 
[0148] 

TMRf?2 2B4MLfcW^, TEOS^fflv\ CVDl^f Wl7 F^H 
tlot^L, CMP|l1lHJ:**ft*il7 FSlB^>We*^t4^. £ H £ t * 

TMRi^ 2 2 B<^)f Jil^Iffl^^^o 
[0 14 9] 

f^C, B2 3 (A) , (B) KtfL/zXoK, ffi&Vy YB. 1 3 *#J*Lfc 0 
W\ 1 0 nml¥<7)^^> (Ti) , 10 nmJ¥o^kf-^> (T i N) ££^5 0 0 nm 
Cp^TA^ (A 1 ) $rJIRtc-7^^ bDV^Ay^'J > ^|£tl£fflv>T3f ^ #5^ 

Ml 3A*3£j*Ufco 3rg«tt©W^h^-> (Ba^-fr-f) fcBfifc U £<7>V 

h t UR I E*fr ? £. t KX «9 S|cMff^^>^«0l 1 3 A£Hfc* 

[0 15 0] 

y «fc 19 7^5-->Af^ 4 5//mt4i.J:'9 K&JftL&o i^tiitCJ: «? , 

m6«#M**i:t&7- Kj^5imm@4 i£B&u tae? b^s^w 
?lffim@4 3£3&ftu sfcictttBtr-jr 3o#wsft*^RHiey h^5lffima4 4 

(A 1 2 0, ) *&&mt LT3&j£Lfc?5*». ^-r*Clfc-e#?ltbm®4 1-4 
4**ffi3*fc« -0<7)*>, 3r^IgS:gT, »H4*^ ii:4|ffovh'J ^ 

[0151] 

LTllKSt. ClCl-CJS'fifi^ittfiJ^ff ^ 1212 7, 2 8fc*5Lfc, itSLfeflt^tt 

*ofc«5-C, itmWl, 2 b LXUl ^#IBi-*o iW5SB*OEPljn«i»tt (5 0 0/ 

4 «-) X 1 0 3 A/mt Lt^o 127 t*LfcJfc«« 1 i L"C<Offi«-fc JV 1 0 1 14. 
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04t, TMR|?2 0 C<^«f 2«14S 8 t t:«to"Citf<t 9 KtflEfcS flic i>W$>Z> 0 
[0 15 2] 



[in 
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40 


975 


2.75 


20.0 



[0 15 3] 

$1 fcjjSLfcJ: 9fc, i Jfc«« 1 , 2 fCJi, MRJfc^J:^ hy^>U«t^R t H 

[0154] v 

^^7f> ^m* t > *&«■&«>?£** * *3 4 attain] tf> is £ £ 9 tb K & 

[0 15 5] 

oll^Uiot, *^M#!)-Cf±> «flJJ: «9 *>:fci**&«3fc*ep;!JtlLT'l>, 
[0 15 6] 

^±rab^«t?^, ***«KJ:ittf, TMRff 2 2B^ iR«U»J***L. *&tf 
7 h%L5 fc*&7- K»6 tCioTS^SJ: ? H«J*$it4 fcf&K^aJSi: LTid 
-r*H««1ft»4 t> «J11filiM4*rtltm*3&«Wit4 J: 9 fc*rit 
tr J: -5 KUCt, t^f Mft5 fc#&7- Kjft6W3l*t«aE*ilEi"£i: ^ioTH 
Dfc«tt*5&lft-*-*£ TMR|f2 2 B OSMftBt** 4 K& »t*8rtbZ>Rl£* 

j: 9 J: < ff 9 £ t $ 4 *K , t r ^ K Lfcffi** ^fctt 

[0 15 7] 

W_h, v^<o^(?)*ife<7)^S*3i:^Bfni$rWC*MSr^L^7) s , *5kW\i. -ft 

tf9;L^ #3llll©»|Tli, *&7- K»6 *§S?fct>tfc5£3Ei"*><k 9 tu 

*«, 029 (A) K^LfcJdfc, ta7-P»6*i*tt OjWfcfcSi 
9 KJgffiS-eTfc III 3 0 K^LfcJ: 9 fcffittt-feJV' 1 <oEffit 

JIM^K® 1 7 ^iLT2vU:i^tS «t 9 CLfc^ #&kfy h ^ 5 0<*./S ffl $ -£ £ X 
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^ictTU^U **v>tfU 122 9 (B) , (C) Ki^Lfc «k ? fc^F&V- K&6 *s J: 
Zfm&Vy SrM^i: X 9 KLXi> <fc^o 12 2 9 (B)<*> KJO^ 

T<J <7)^a^®fflL. £#i L"C#&tf ? hiH5 t ttJ*4*-#lRlfcfc«t"*-4'<*- 
K&6 tTi^ 2v>t, T<J ^)»-PflTi4Ui 1^*36 
LTffifIft**Lfc'b^-C** 0 HI 2 9 (C) tt> 0»*i-**&tTy h*SL5f9 L*«, £^(7) 

[0 15 81 

r0tt5 8 C Sat 3 ft*: 44 J: $ tftftUTt «tv> c 
[0 15 9] 

* rc> H3 1K*UAJ:?K» #lB«Hr>H t7- Kt*3- Klft7 1 X i <*>m KSE**^ 
7 5*Eft*ii:CJ:oT, «t >}3eS£Lrt:milE«>3IE X 9 fc-f & £ fc &nT|g 

[0 16 0] 

1 0 «rfl5t»9 mtf «£ 9 Kl&iftK1&S 4 «r«*t4*^K, *«»<0«'fl:K*c*«J: fj 
[0 16 1] 

fil**i#lRli-*-* J: 9 £B2iS:3;K.&fc*K. J: oTJtdvfc* J: 9 tUftSH 

jfcWtfc«M* Srflt*-* «t 9 I- L^<7)-C. m&<»mi8LKn%L*M-t Z. h CioTEB Cfca 

[0 16 2] 

2 ©tM^ nasals * T»fk#fa**SMk-r **as ***tt»iHfcM«r#rtifc 
ioa^asfioai**^**. *oBiinc»»iii»it&o«:*rti**ii*iflifci-* «t 9 

H@e|g3^2>i:*^^l^« : ^i3«tO J ^2<?>S»^J:oTS^ai J «£ 9 H«fifcS*Lfc 
fc J: o T H DfcttK fc^fifc-T 4 £ t 7)^ £ „ gtRft&S * tt a «lfc«5E3i £ <fc »9 W 

[0 16 3] 
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«F^«ox.*Cli:75 s T^«»<7)-C> «fc SJfcHBJHI&^&ft*© 
[0 16 4] 

K¥fr fcj&fc-r * w «u» k # »t * i as^w 4 X*M 

[0 i ] *%w<om i ^ili'feffi^^ * y ^^-frausfcTn-f/n ^ * 
0-e*& o 

[[2 6] HI K^Lfca^^'J ^OlE«-feJi'»©R»fll***i"*»#MaDa-C* 

[12 9] H8fcR<— x*t*g*t£*WiHBI-r**o 
[12 1 03 12 9 K*c< — XfS«rg-rj£^:»fffil2-x?*>4o 
[[2ii] 121 o x*i£g-r&;;fc:Bf350-c&&o 
[12 12] 12 1 1 ^SSc<-x^^^i-^»f®l2-e*4o 
[[213] 12 1 2fctt<-I^«r£-*-!£*»ffl5l2-C** 0 
[12 14] m 3fc«<-Xig*£i-i£*:ltfIilH-C2b* 0 
[12 15] 12 1 4 fctt<— Xjg*£?-tfc*IBrfl5l8"C** 0 
[12 16] 12 1 5 — I*I£g-rt£;*»rffi0-C&&o 
[12 17] I2 l 6 K£c<-i*i£^1-&;*:»r®l2-c&&o 
[QUI 8] Hi 7fctt<-X*I&g"ri£*lffIiia-c**o 
[HI 9] H 1 8 KR<— xe*£-*"i£*llfBSI2-Cab*o 
[020] 12 1 9 tc^<-Xjg«r^i-l£^:»fBI2-e*4o 
[H2 1] H2 0i:K-lSS:It^liB@-C^2,o 
[122 2] H2 lC^<-I^^itt^Wi-ei&o 
[H2 3] E2 2fc«<-X«£itt-afc*;»fraiS"C**« 

[@24] ^Ko^2<7)*ife^^^#sa^;p<^VT y ^v^ic^^4^fli^^^-r 

[12 2 5] ^^&^<^H 3 <D^M<Ojf^M ic^&a^.;* 'J 7*'*<i .X l-$3lt&lcpl^E£ i £r^"t" 
Kf®HT$)4o 

[H2 6] 0 2 S^Lfctt^ty -fP3<^>SE»W^*»t*55l5#Ift* 
g-TBfffiH-C^^o 

[H2 7] Hi K^L^a^c* tvf^ *te*3*t&#i <D&&mt \^x<om%^^ x ) r 

X<^^j££ifti^1-&rt:J6?>$rSH-e&&o 
[02 8] 01 KmLtzffi^J^VT^J *K&\f2>m2<Dik&fflk LT©^ •=& 'J T 

[0 2 9] HI ^Lfca^p<^V^M^O«^OfilEe^i3^4«^J$r^i- 2 FBH 
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[130] HI 2 9 K^Ltz&Mm<D^ffifflj£ 7 kjF-f$>fr¥mm'r:$>Z>o 

o 

, 6 B-TSB#&7- KiSL 6 U-JhgBS&y- K*U 7 -<fi»IR, 7 H-tTT*-^ 
8-»2«14«, 9-^StIS@, lO-WW*, 12-Sta7-K«t 
, 12A-*fR, 1 3-»ffltf ? MiL 14U-#4B, 15~#3«14*, 16B- 
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